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ABSTRACT

The experiment was conducted to evaluate supplemental value of mixtures of different levels of Euphorbia
tirucalli (EUt)) and Acacia albida pods (AAp) on feed intake and body weight change using twenty-five
intact Abergelle goats with initial body weight (BW) of 13.9 + 1.15 (mean + SD). Randomized complete
block design with 5 blocks were employed for the study and animals were blocked based on their initial BW.
Treatments were natural pasture hay fed ad libtum alone (T;) or with 210 g/day AAp (T,), 210 g/day EUt
(Ts) or 140 AAp + 70 EUt g/day (T5) and 70 AAp +140 EUt g/day (T,). All animals were offered 52 g dry
matter (DM)/day sesame cake. Drinking water and mineralized salt block were available free choice. The
experiment had 90 days feeding time. The CP content of the AAp, EUt and hay was 17.8%, 7.4% and 7.3%.,
respectively. Goats in T1 consumed higher (P < 0.05) natural pasture hay (433.7 g/day) compared to the
supplemented groups (321.7, 319, 315.5 and 315.9 g /day) for T, T;, T, and Ts, respectively. Higher (P <
0.05) total DM intake of 561.4, 565.4, 540.9 and 531 g/day for T, Ts, T,and Ts, respectively were recorded
than T, (486.5 g/day). CP intake was the lowest for T, and increased with increasing level of AAp in diet of
supplemented goats (52, 77, 71, 62 and 56 g/day). Therefore, it is concluded that AAp supplementation has
better impact as compared to the sole EUt supplemented goats.
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INTRODUCTION

In order to solve the chronic shortage of feeds in terms of availability and quality for improved productivity
of animals, locally available feed sources have to be used and made available to users, particularly during the
dry season (Bruh, 2008). Concentrate feed supplementation is one strategy, which can increase digestibility,
nutrient supply and intake (Preston and Leng, 1987). However, concentrate feed resources especially grains
are expensive and highly valued as human food. Therefore, it is imperative to look for other alternative
feedstuffs like mixing different types of pods and other plant parts which do not compete with human food.

Acacia. albida pods have high nutritive value (Tanner et al., 1990). The higher CP and lower crude fiber
(CF) contents in pods suggest that they may be used as a supplement to low CP feeds (Lebbie et al., 1994)
such as Euphorbia tirucalli which has 5.96% CP (Dougal and Shelderick, 1964). The feeding value can be
improved by mixing these two plants. Therefore, the objective of this study was: To evaluate the
supplemental value of mixture of different levels of A. albida pods with E. tirucalli on feed intake of
Abergelle goats fed native hay as basal diet.

MATERIALS AND METHODS

Study Site

The study was conducted in Central Zone of Tigray Naedier Adiet Woreda. The altitude of the area is 1981
meters above sea level and is found between 14° 00’ N latitude and 38° 37" E longitude. The average annual
temperature of the area is 26 °C and the annual rainfall ranges from 400 to 650 mm.

Management of Animals and feeding

The goats used in this study were twenty-five intact Abergelle breed aged between eleven to fifteen months.
There were five treatments and each treatment had five animals which were allocated to the treatments randomly
using completely randomized block design (RCBD). The animals were confined in individual pens and fed
individually. Known amount of the basal diet was given then leftover weighed the following morning just before
offering for that day. The supplements were given in two halves, one half in the morning and the other half in the
evening. The animals were given fifteen days adjustment period before data collection was started. Animals were
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weighed every two weeks for the whole experimental period of twelve weeks. Before the experiment was
started, the animals were dewormed and sprayed to control internal and external parasites, respectively. Water
and mineral salts were provided to the animals ad libitum in the individual pens.

Treatment diets
Table 1. Experimental treatments
Supplements
Treatmes Grass Hay  SC(gDM/d/goa) AAp (g DM/day/goat) EUt (g DM/day/goat)
T, Ad libitum 52 0 0
T, Ad libitum 52 210 0
T Ad libitum 52 140 70
T, Ad libitum 52 70 140
T Ad libitum 52 0 210

AAp = Acacia albida pods; DM = dry matter; EUt = Euphorbia tirucalli; SC= sesame cake

Native hay was used as a basal diet and was offered ad libitum to all the animals in the treatments. The hay was
obtained from the local area (experimental site). Acacia albida pods were harvested by farmers from the
communal land of the experimental site. The pods were mainly matured and dried well which had dropped from
the trees and picked from the ground. The hay and pods were chopped to an approximate size of 2.5 cm and
stored in sacks individually. A. albida seeds were manually grounded separately from the pulp by using
traditional grinder then mixed to the pulp. E. firucalli was cut every day in the morning and wilted for two days
before being offered to the animals. During feeding time, E. tirucalli was chopped and mixed with the already
chopped A. albida pods based on levels set for each mixture treatments. All animals were also receiving 52g
DM/day sesame cake to correct for a possible protein deficiency of the basal diet. The animals were offered the
daily supplement in two equal halves at 08:00 h and 16:00 h of the day. All supplements were given on DM
basis. Treatments diets were hay, A. albida pods and E. tirucalli.

Measurement of intake

Feed offered and refusals were recorded daily to determine daily feed intake by subtracting refusal from
offered. Feed samples from each feed and refusals from each animal were sampled. The hay left over was
weighed every morning between 06.00 h and 08.00 h, but left over of supplements were weighed at every
morning and night. Sesame cake was offered every day morning before supplement. At the end of feed trial,
daily refusal and offered samples were thoroughly mixed well for each animal and each feed, respectively
and sub-sampled. Refusal samples for each feed type were bulked per treatment for chemical analysis.
Measurements were recorded for 12 weeks.

Chemical Analysis

Samples of feed offered and refusals were subjected to laboratory analysis for dry matter (DM), CP and ash
determination following the procedure of AOAC (1990). The acid detergent fiber (ADF), neutral detergent
fiber (NDF) and acid detergent lignin (ADL) contents of feed and refusal samples were determined following
the procedures of Van Soest and Robertson (1985).

Statistical Analysis

Data from the experiment were subjected to analysis using the General Linear Model procedure of SAS
(2002). The treatment means were separated by least significant difference (LSD). The model used for data
analysis was: Y;; =y + T; + Bj +ej;.

Where: Y;; = response variable. u = overall mean.T; = treatment effect. B;= block effect. e;; = random error

RESULTS

Chemical composition of the feeds

The chemical compositions of feeds used in the experiment are presented in Table 2. Acacia albida pods (AAP)
was higher in DM, OM and CP than Euphorbia tirucalli. The hay and EUt had lower CP than AAp (Table 2).
Table 3 presents daily DM and nutrients intake data.
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Table 2. Chemical composition of experimental feeds and refusals.

% of the DM

Sample type DM OM CP NDF ADF ADL
Hay 93.5 90.3 7.3 714 522 7.4
SC 94.4 89.9 38.3 30.6 23.9 11.5
AAp 93.2 95.8 17.8 43.9 34.7 4.3
AAp+EUt (140 g+ 70 g) 74.5 94.1 139 440 35.5 4.4
AAp+EUt (70 g + 140 g) 42.2 92.9 10.6 483 354 5.1
EUt 18.4 84.5 7.4 52.5 35.6 5.8

AApD = Acacia albida pods; ADF= acid detergent fiber; ADL= acid detergent lignin; EUt= Euphorbia tirucalli;
CP= crude protein; DM=dry matter; NDF = neutral detergent fiber; OM = organic matter;

Feed Intake

Table 3 below shows the mean daily DM and nutrient intake of experimental goats during the feeding trial.
The mean daily DM intake of hay of unsupplemented goats was significantly higher (P < 0.05) than the
supplemented goats, but hay DM intake was similar among the supplemented goats.

Table 3. Nutrient intake of Abergelle goats

Treatments
Parameters Ty T, Ts Ty Ts SEM
Hay DMI (g/day) 433.7* 321.7° 319.0° 315.5 315.9° 9.88
SC DMI (g/day) 52 52 52 52 52
SPFDMI (g/day) ----- 186.9® 193.3 172.6™ 162.3¢ 4.18
Total DMI (g/day) 486.5° 561.4% 565.4° 540.9* 531.0° 6.92
DMI (% BW) 2.9 32 2.9 3.1 2.9 0.50
OMI (g/day) 439.0° 517.0° 517.8° 496.7% 469.9° 7.01
CPI (g/day) 51.9° 77.0° 70.5° 61.60° 55.6° 2.40
NDFI (g/day) 325.8 327.9 329.2 324.8 326.9 2.42
ADFI (g/day) 239 245.5 248.4 238.7 235.1 2.01
Substitution rate =~ ----- 0.6 0.59 0.7 0.73 0.03

“¢ Means having significantly different; ADFI = acid detergent fiber intake; CPI = crude protein intake; DMI =
dry matter intake; NDFI = neutral detergent fiber intake; OMI = Organic matter intake; SEM = standard error
mean; SPF = supplemental feeds; T, = hay ad libtum + 52 g DM/day/goat sesame cake; T, = T; + 210 g
DM/day/goat Acacia albida pods (AAp); T; = T+ 140 g Aap+70 g EUt DM/day/goat; T, = T+ 70
gAAp+140gEUt DM/day/goat; Ts = T+ 210 g DM/day/goat Euphorbia tirucalli (EUY).

The total DM intake of unsupplemented goats was significantly lower (P < 0.05) than the supplemented
groups. The total DM intake of 210 g/day (T,) and 140 g AAp + 70 EUt g/day (T3) supplemented animals
were significantly higher (P < 0.05) than the 210 g/day E. tirucalli (Ts) supplemented ones. The goats
supplemented with 70 g AAp + 140 g EUt/day (T,4) did not show significant difference (p > 05) with all
supplemented groups. Intake of OM took similar trend like that of DM intake. Among the supplemented goats
CP intake increased with increasing level of A. albida supplementation.

DISCUSSION

Supplementation decreased intake of the basal diet. This is due to substitution effect of the supplement diets.
Similar reports of decrease in basal feed have been reported in other studies (Mulu, 2005). The basal diet
(hay) contained high or 71.4% NDF and 52.2% ADF, which have direct negative impact on feed intake. The
high total DM intake of 210 g (T,) and 140 g AAp + 70 g EUt (T5) compare to 210 g EUt (T5) supplemented
goats might be due to the effect of comparatively lower CP content in E. tirucali than A. albida pods that
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might have limited the intake of E. tirucalli. Pond et al. (1995) reported that consumption of low quality
roughages such as straw and poor hay can be increased by the addition of protein supplements. The high
moisture content of E. tirucalli as compared to A. albida pods might have also played a role in reduced
intake. The basal diet (hay) contained 71.4% NDF and 52.2% ADF, which have direct negative impact on
feed intake and digestibility. Cheeke (1999) stated that NDF is one of the major factors that affect forage
intake and digestibility because it is the major component to affect ruminal fill. The author also stated that,
deficiency of nutrients, especially of CP for rumen microbes would reduce voluntary intake.

ACKNOWLEDGEMENTS

First, I would like to thank the Almighty God for giving me health, strength and protection throughout my
study. Secondly I would like to express my special and heartfelt thanks to my family for their assistance,
unreserved moral support and encouragement during the study.

REFERENCES

AOAC (Associon of official Analytical Chemists) (1990). Official method of analysis, 15" edition,
Washington DC, 1298.

Bruh Weldemariam (2008). Supplementation with dried foliage of selected Indigenous Browses; Effects on
feed intake, Digestibility, Body weight gain and Carcass characteristics of Abergelle Goats Offered hay.
M.Sc. Thesis Presented to the School of Graduate Studies of Alemaya University, 68.

Cheeke, P.R. (1999). Applied Animal Nutrition. Feeds and feedings. 2" edition. Prentic Hall, Upper Saddle
River Publishing Company, New York, 525.

Lebbie, S. B., B. Rey and E. K. Irungu (1994). Small ruminant Research and Development in Africa.
Proceedings of the second Biennial Conference of the African Small Ruminant Research Network, AICC,
Arusha, Tanzania, ILCA/ CTA. ILCA, Addis Ababa. Ethiopia, 157.

Mulu Mogos (2005). Effect of feeding different levels of brewery dried grain on live Weight gain and carcass
characteristic of Wogera sheep fed on basal diet. An M.Sc. Thesis Presented to the School of Graduate Study
of Alemaya University, 54.

Pond, W.G., Church. D.C. and pond, K.R. (1995). Basic Animal Nutrition and Feeding. Forth ed. John Wiley
and Sons. New York, 601.

Preston, T.R. and R.A. Leng (1987). Supplementation of diet based on fibrous residues by-products. 373-
413.

Tanner, J. C., J, D. Reed and E.Owen (1990). The Nutritive value of friuts (pods with seeds) from four
Acacia spp.compared with noug (Guizotia abyssinica) meal as supplements to maize stover for Ethiopian
highland sheep. Animal pro. 51; 127-133.

Van Soest, P.J. and J. B. Robertson (1985). Methods of analysis of dietary neural detergent fiber and non-
starch polysaccharides in relation to animal nutrition Journal of dairy sci. 74:3585-3597.

115



The IISTE is a pioneer in the Open-Access hosting service and academic event management.
The aim of the firm is Accelerating Global Knowledge Sharing.

More information about the firm can be found on the homepage:
http://www.iiste.org

CALL FOR JOURNAL PAPERS
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.

Prospective authors of journals can find the submission instruction on the following
page: http://www.iiste.org/journals/ All the journals articles are available online to the
readers all over the world without financial, legal, or technical barriers other than those
inseparable from gaining access to the internet itself. Paper version of the journals is also
available upon request of readers and authors.

MORE RESOURCES

Book publication information: http://www.iiste.org/book/

Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

IISTE Knowledge Sharing Partners

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar

@ CO INDEX @ COPERNICUS

ros IN T BERON AT 10N KL
INFORMATION SERVICES

@ vimnsice sounaocs @

N BASE £z Elektronische O
RN . 008 Zeitschriftenbibliothek
open
® "
() ' N—
B v GEORGETOWN UNIVERSITY
ocLC’ <) LIBRARY



http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/upcoming-conferences-call-for-paper/

